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CHAPTER 1
INTRODUCTION

Teaching m athem atics is more than teaching children traditional
skills such as rote memorization and isolated com putation. In order to
make learning m athem atics meaningful to children, the sub je ct should
be presented in w ays that show relationships between w h at is taught
and typical events in their everyday world because children learn
naturally from their environment. One method o f teaching which
capitalizes on this principle is the whole language approach. Routman
(1988) stated that:
W hole language respects the idea that all the language
processes (listening, speaking, reading, and w riting —
including spelling and handwriting) are learned naturally
and in meaningful context as a whole, not in little parts
(p. 26).
A child learning to talk utters sentences that often disregard the rules of
gram m ar, yet the m essage is understood. Speaking becom es more
form al as the child learns acceptable gram m atical codes. Ju st as a
child learns from whole to parts, whole language teaching em braces
this prem ise and puts the student at the core o f the learning process.
Language is developed naturally as children are encouraged to ask
questions. This enables children to become em powered and place
ow nership in their achievem ents by getting direct and immediate
feedback.

Proponents o f whole language use this theory to provide youngsters
w ith an atm osphere o f inquiry that duplicates their natural learning
environment. The key elem ents in using the whole language
philosophy are "meaning" and "relevance". Learning has to be
meaningful to children and has to have real applications fo r them.
Students and teachers becom e team m em bers in a classroom rich in
reading and writing. Therefore, it is essential th a t literacy be integrated
across the curriculum . S ubjects should be "dom inated by real
language, w hich has significance to the person using it. This means
that our students are reading and w riting whole m eanings fo r real
reasons rather than m essing fsicl about with unattached parts of
language th a t have no real meaning or consequence on their own"
(Fox, 1993 p. 120).
New guidelines set forth by the National Council o f Teachers of
M athem atics (N C TM ) focu s on m athem athics in our everyday world.
Students are expected to relate this subject to events m eaningful to
them. A s teachers, w e need to rethink the w ay children leam
m athem athics. According to the NCTM (1991) "children encounter
environm ents that are not responsive to them as learners" (p. 144).
Teachers w ho solely use textbooks in isolation to teach concepts are
hindering youngsters' natural inquisitive nature by not taking into
account children build concepts on w hat they already know. This
whole to part learning process focuses on student rather than teacher
investigations. The opposite holds true for traditional teacher centered
instruction using textbooks. Routman (1991) stated:
W e need to familiarize ourselves with Standards and
look at math the way we view reading and w riting - as a
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language process that children learn developm ental^
w ith m uch modeling, exploration, and feedback
(p. 289).
This view, in conjunction with w hat NCTM stated in its professional
standards, lends credibility to using children's literature to foster
enthusiasm for learning m athematics. According to NCTM Standards,
instruction should incorporate real-world contexts and
children's experiences and, when possible, should use
children's language, viewpoints, and culture. Children
need to leam how m athem atics relates to other curricu
lum areas as well (1991, p. 146).
Using whole language allows a teacher to integrate m athem atics and
language arts by using children's literature for sources o f m athem atics
activities.
M athem atics can be taught within the fram ew ork o f quality child
ren's literature in order to have students understand th a t it is an active
science. Since m any teachers have not been exposed to this ap
proach, it would seem that there is a need fo r teachers o f m athem atics
to have an available source o f books and related activities to use in a
whole language classroom. Teachers can incorporate literature, read
ing, and w riting as springboards for developing critical thinking and
problem solving skills that m athem atics standards now require.
Routman (1991) endorsed the use of writing in m athem atics and
stated:
W hen students com m it their thoughts to writing, they ex
tend and cem ent their learning experiences. . . .Teachers
w ho allow students to choose how they will dem onstrate
3

and interpret mathematical understandings are often
surprised and delighted by the variety o f responses
(P- 120).
W hole language teachers believe these responses can be evoked by
using literature.
Responding to literature is an imaginative w ay to help form thoughts
and language. The use o f literature involving both the reader and the
book can foster creative w riting and initiate thought provoking
questions.

Cham bers (1988) offered literature as im ages to w ork

with. Using literature can help the student visualize the area in study
and m ake learning a rewarding experience. Students need the
opportunities to be in real situations with responses. By using literature
and writing, th is can be achieved. W e as teachers can create these
situations, give the students the opportunities and give them the
encouragem ent to develop powerful and meaningful w riting through the
use o f literature. This is especially true if we are to address the needs
o f students w ith varied interests and capabilities. Because o f the
diverse nature o f children's literature, we can ju s tify th a t "all students",
a phrase repeated throughout the NCTM standards, will be adequately
challenged.

Purpose o f Project

The purpose of this study w as to develop a handbook fo r teachers
containing children's literature to be integrated into second and third
grade m athem atics.

4

Definitions

W h o le Language

is th e philosophy that is based on th e theory that

all language processes are team ed naturally a s a w hole rath er than in
isolated little parts.

lll'.-i’ It'l'L’JI is using th e language processes o f reading, writing,
speaking, and listening in all areas o f th e curriculum . Ideally,
integration com bines m any su bject areas into one central them e.

5

CHAPTER II
R EVIEW OF LITERATURE
National Council of Teachers o f M athem atics Standards
For M athem atics Instruction
Two recent docum ents have changed the way teachers view the
teaching o f m athem atics. The National Council of Teachers of
M athem atics's (N C TM ) C urriculum an d Evaluation Standards F o r
S chool M athem atics and P rofessional Standards F o r Teaching
M athem atics have guidelines to prepare students to function
m athem atically in the m odem world. The shift from rote memorization
and com putation skills to analyzing, inferring and problem solving is the
basis o f these docum ents.
The NCTM proposed the new goals to ju stify the need o f schools to
shift from an industrial age to the present day econom ic age. Histori
cally, m inim um com petencies allowed students to function in fields,
factories, and shops and to become informed voters, th u s leaving the
academ ically advantaged few to assum e the leadership role in society.
The NCTM (1989) justified the need for new goals because:
the educational system of the industrial age does not
m eet the economic needs of today. New societal goals
for education include (1) mathematically literate workers,
(2) lifelong learning, (3) opportunity for all, and (4) an
informed electorate. Implicit in these goals is a school
system organized to serve as an im portant resource for

all citizens throughout their lives (1989, p. 3).
The NCTM rationalized the need for m athematically literate w orkers
by citing the U.S. Congressional O ffice of Technology A ssessm ent
(1988). They explained "that employees m ust be prepared to under
stand the com plexities and technologies of com m unication, to ask
questions, to assim ilate unfamiliar information, and to w o rk coopera
tively in team s" (1989, p. 3).
The trend tow ard changing jo b s several tim es in one's career led
the NCTM to focu s on lifelong learning skills so that "students can
explore, create, accom m odate to changed conditions, and actively
create new knowledge over the course of their lives" (1989, p. 3).
To accom plish this goal, problem solving became the firs t m ajor issue
addressed in the C urriculum Standards.
A s the curre nt w orkforce begins to include w om en and ethnic
groups holding significant positions in science and industry, the goal of
teachers is to have all students become m athem atically literate. The
NCTM explained that "m athem atics has become a critical filter for
em ploym ent and full participation in our society" (1989, p. 4). The
challenge facing educators is to develop a sense o f m athem atical
reasoning in all students.
Because of these significant changes in society, curre nt issues
become m ore interrelated. The NCTM recognized th a t understanding
the ram ifications o f a com plex society is forem ost in an informed
electorate.
New standards have been established for K-12 m athem atics. For
the purpose o f this project, only the K-4 standards will be addressed.
According the C urriculum Standards (1989), the K-4 curriculum must:
7

(1) A ddress the relationship between young children
and m athem atics. (2) Recognize the im portance o f the
qualitative dim ensions of children's learning. (3) Build
beliefs about w hat m athem atics is, about w hat it m eans
to know and do mathematics, and about children's view
of them selves as m athem atics learners (p. 16).
The firs t implication, the relationship between children and m athem a
tics, accounts fo r a youngster's natural curiosity of the w orld and be
com es the basis o f a "developmentally appropriate" curriculum . The
NCTM (1989) stated:
A developmentally appropriate curriculum encourages
the exploration o f a wide variety o f m athematical ideas
in such a way that children retain their enjoym ent of,
and curiosity about, m athematics. It incorporates realw orld contexts, children's experiences, and children's
language in developing ideas (p. 16).
Secondly, recognizing the qualitative dimension of children's learning is
im portant in the prim ary grades. The NCTM (1989) fu rth e r stated:
How well children com e to understand m athem atical
ideas is fa r more im portant than how m any skills they
acquire. The success w ith w hich program s at later
grade levels achieve their goals depends largely on
the quality o f the foundation that is established during
the firs t five years of school (p. 16).
Third, how children view them selves as m athem atics learners in early
grades may influence their subsequent attitudes tow ards m athem atics
in higher grades. Thus, the K-4 curriculum m ust challenge young
8

m inds by retaining the enjoym ent and curiosity at children's various
developmental stages o f growth.
In order to im plem ent the goals stated in C urriculum and Evaluation
Standards, a companion set o f standards w as established fo r teachers.
The P rofessional Standards fo r Teaching M athem atics (1991) has two
assum ptions. They are:
* Teachers are key figures in changing the w ays in w hich
m athem atics is taught and learned in schools
* Such changes require that teachers have long-term
support and adequate resources (p. 2)
Lappen (1993) recognized these assum ptions and saw the need for
teachers to get students involved in mathematical situations by
becoming designers of the curriculum . She stated:
no other decision that teachers make has a greater im
pact on students' opportunity to learn and on their per
ceptions about w hat m athem atics is than the selection
or creation o f the tasks with w hich the teacher engages
the students in studying m athem atics (p. 524).
She also indicated that teachers should form ulate problem s that "offer
the potential fo r students to engage in sound and significant m athe
m atics as a part o f accom plishing the task" (p. 525). Thus, activities
generated by teachers are m eans to accom plish students'
understanding of m athematics. In addition, Lappen felt that students
should explore and verbalize their mathematical ideas.
Trafton and Bloom (1990) also felt that a key factor in implementing
the Standards is the classroom teacher. They stated that "it is crucial
for schools to create a clim ate that encourages the use o f new
9

approaches" (p. 485). Teachers need to realize that m athem atics in
prim ary grades is more than m astering facts and learning basic skills.
The curriculum m ust em phasize m athem atics concepts and "activities
w hich build on the intuitive, informal mathematical knowledge that
students possess" (p. 483). Trafton and Bloom also advocated the use
o f m athem atics in other curriculum areas so children value m athe
matical thinking as part of the real world in w hich they will eventually
live and work.
The changes mandated by the NCTM Standards are beginning to
take effect in school districts. Hatfield and Price (1992) advocated
three phases to im plem ent the Standards. First, the "unfreezing" or
alerting people to change can be accom plished by creating problem
solving situations whenever possible. They encouraged children to
com m unicate ideas through journal writing to clarify understanding.
They also supported the idea of incorporating m athem atics into other
curriculum areas. The second phase, the "change itse lf' has not yet
been accom plished since educators are still experim enting w ith the
"unfreezing" process. The third and final phase, the "refreezing",
allows the change to stay in place by getting the support necessary to
keep the Standards. Hatfield and Price recom m ended th a t districts
presently se t curriculum goals and objectives to insure su cce ss o f the
NCTM S tandards (p. 35-37).
The "unfreezing" phase has already taken effect in several states.
W illis (1992) indicated several state curricula have been w ritten to
reflect the goals o f the NCTM Standards. Ohio is presently well under
w ay to accom plishing the new m athem atics guidelines. He stated that
the Ohio Council of Teachers of M athem atics has w orked closely with
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the Ohio Departm ent o f Education to form ulate an extensive model for
its statewide m athem atics program.
In the above section the w riters discussed the curre nt standards for
m athem atics. In the following section, the authors discuss the
principles o f whole language.

Principles o f W hole Language

There is no one definition o f whole language. W hole language is a
belief o f natural learning, a philosophy that em braces new knowledge.
W hole language im plicates the teacher and student in each other's
learning (Newm an & Church, 1990, p. 26).
Learning is traditionally com partm entalized in skills packets, un
related materials, and uses very little real language (Routm an, 1988,
p. 18). The term "whole language" developed in order to signify a new
way o f teaching "by using language in wholes rather than by using it in
parts" (Fox, 1993, p. 120). W hole language does not require special
materials. The objective is to get learners to read and w rite fo r whole
m eanings and real responses.
W hole language can be divided into five principles. The first is a
principle of relevance. Learning m ust be whole, real, and relevant
(Goodman, 1986, p. 9). Language m ust make sense and be functional
to the reader and/or writer. Literature is ju s t an extension of whole
language learning. W riting and reading strategies are built on func
tional and relevant language. Authenticity is also essential. Students
have the need to feel w hat they are doing is important. The expression
11

and com prehension is chosen by the student because it is useful,
interesting and meaningful to them.
Secondly, whole language m ust have purpose. Students need to be
actively engaged in purposeful learning. Students will grasp the ability
to apply knowledge and to thin k in various ways across a wide range of
tasks and contexts if the language is purposeful. Harwayne said that
"teachers need to give students opportunities to be thinking of new
ways, looking tow ards new days, planning new tries, asking new whys"
(1992, p. 133). W hen purposeful learning is present in the classroom,
a student will feel a sense o f ownership. Real learning activities help
develop responsibility and independence (Eisele, 1991, p.13). From
this, students exude accom plishm ent and pride.
The third principle is meaning and this will im m erse the student with
a wealth o f resources in language. Goodman fe lt that "readers will be
able to con struct meaning during reading" (1986, p. 38). Prior learning
and experience will help m ake sense o f various genres o f literature.
Com prehension will become more apparent. This is the main goal o f
the reader - making sense of what is read and being able to apply it in a
relevant way. Meaning also takes into account predicting, analyzing,
applying, and evaluating, w hich will help promote higher level thinking in
all areas o f language.
Expression o f meaning for writing will be built from relevant
language. Effective w riters will emerge with detailed and informative
w ritings fo r their intended readers. Teachers m ust learn not to give
m eaningless exercises. Language will only develop when it is real. Fox
stated th a t "by doing the real thing w e constantly learn how to do the
real thing better" (1993, p. 4). All w riting is an interactive social
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process so it m ust have meaning. Make the w rite r ask "W h y write?"
so they can answ er them selves "because it m atters" (Fox, 1993, p. 4).
Respect is the fourth principle o f whole language. Students and
teachers m ust respect each other and the w ork that is produced.
Students m ust already be thought o f as readers and w rite rs when they
enter the classroom . Establishing a com m unity within the classroom
will fill the need to be secure and establish a foundation o f com fort
(Goodman, 1986, p. 39). O nce this is established students will be
more com fortable reading and writing in front of and fo r their peers
w ithout fear. W ith this com es a shared responsibility between peers
and between the student/teacher relationship (Eisele, 1991, p. 13).
Teachers will view the students as capable and serve them as
facilitators. Teachers will then become the observers and let the
student becom e the em ergent reader and writer. Positive feedback is
essential, especially for those who are reluctant readers and writers.
The fifth principle is power. Students are encouraged to become
risk takers, experim ent with new ideas, and share in the responsibility
for their learning. According to Goodman (1990) there is a greater
understanding when the student accepts the power o f language, active
learning and the im portance of the social classroom com m unity
(p. 387). By establishing a com m unity in the classroom the student will
become secure to seek out adventures, make new discoveries, and
accept the power and control that com es along with these concepts.
Students have the power to control their destiny w ith th e ir education.
Teachers who give children the tools of good role m odeling and positive
reinforcem ent increase their students' possibilities fo r successfully
using this power.
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The above section dealt with the principles o f whole language. In
the subsequent section, the authors discuss the literature reviews
dealing w ith integrating m athem atics and whole language.

Integrating M athem atics into a W hole Language Classroom
by Incorporating the NCTM 's Standards
The National Council o f Teachers o f M athem atics addressed
many o f the principles o f whole language when they im plemented the
present national standards for teaching m athem atics. A ccording to
whole language and the NCTM standards, teachers m ust encourage
students to take responsibility as problem solvers. Because whole
language classroom s have an atm osphere o f cooperative reading,
writing and oral com m unication, problem solving is a natural con
sequence of this type of classroom .
Brown (1991) investigated using the whole language concept in a
m athem atics classroom . She emphasized that three m yths m ust be
dispelled in order to move from traditional m athem atics to the goals of
the NCTM. First, "the thinking skills myth purports th a t thinking is
com posed of discrete cognitive skills or sequential steps, implying that
all thinking should be linear in nature" (p. 160). However, Brown stated
that learning an isolated skill does not necessarily mean that a child will
apply this skill to a particular content area. The second m yth is the
concept of "the right answer" in which children tend to use
memorization or com putation rather than first analyze the problem. The
goals o f the NCTM are to present alternate strategies to problems,
14

rather than one or tw o rules th a t are memorized. The th ird myth,
"educational stages", sets chronological age as the determ inant for
w hat is taught at each grade level. Brown pointed out th a t th is has a
negative effect on children's learning and this com ponent should be
replaced w ith organizing w hat children "already know so th a t instruction
can be m atched to their existing mental schem ata" (p. 160).
Brown used an adaptation of the whole language perspective in
"whole concept m athem atics". This belief "em phasizes clear and
functional com m unication, both verbal and written, addressing real-life
situations in a natural way" (p. 160). She saw children as cooperative
problem solvers in real life situations and as authors clarifying concepts
in depth as they m ake entries in math journals.
W inograd and Higgins (1994/1995) also reported on an interdisci
plinary approach to mathematics. They concluded th a t "it m akes sense
that whole language classroom s would represent m athem atics as
problem finding, as a social activity, and as a tool to m ake sense of
everyday life" (p. 311). They felt that m athem atics activities should
represent everyday problem s in children's world. Furtherm ore, they
em phasized that collaboration of students and teacher is essential if
m athem atical concepts are to be meaningful to children. This studentcentered classroom is a com ponent of both whole language and NCTM
goals.
W hitin incorporated whole language into m athem atics by using
children's literature to illustrate concepts meaningful to students. He
stated (1992) books "provide a low-key, non-threatening avenue for the
exploration of various mathematical ideas" (p. 24). He fe lt that literature
15

fosters problem solving techniques and m athem atical reasoning
(reaching conclusions). He further stated:
Children m ust be invited to respond to these books by
debating, questioning, confirming, or extending the main
ideas o f the story. Sharing their own personal connect
ions to the stories enriches the group's understanding
o f these mathematical concepts (p. 28).
W ood (1992) emphasized w riting as a m eans of fostering m athem a
tical understanding. "W riting helps students clarify their own under
standing, and fo r students w ho prefer written over quantitative
expression, it provides a strategy more suited to their interests and
abilities" (p. 96). Including writing in m athem atics classroom s allows
students to reflect on real life experiences rather than m erely
duplicating repetitious isolated skills. W ood also fe lt th a t all the
language processes are essential to foster conceptual understanding of
concepts.

Therefore, it is advantageous to have a m athem atics

program th a t utilizes reading, writing, listening and speaking while
sim ultaneously connecting it to real world experiences o f children.
Such is the prem ise o f whole language and the NCTM standards.
The previous three sections contained literature review s that
justified the need to create a handbook for m athem atics in a whole
language classroom . The w riters addressed the curre nt national
m athem atics standards developed by the National Council o f Teachers
o f Mathematics. The principles of whole language and how to integrate
m athem atics into this teaching philosophy were also reviewed.
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CHAPTER III

M ETHO DO LO G Y

The purpose of this study was to develop a handbook containing
literature-based activities to be integrated into m athem atics for second
and third grade curricula. This supports the National Standards set
forth by the National Council of Teachers of Mathematics.
To accom plish this handbook, the w riters used several strategies.
They are discussed in this chapter.

Review of NCTM Standards

The following publications describe the current standards for
teaching m athem atics:
* M odel C om petency-B ased M athem atics Program (1990,
November),
* C urriculum and E valuation Standards fo r S chool M athem atics
(1989, March), and
* P rofessional Standards F o r Teaching M athem atics (1991, March),

Review of the Journal Literature

The following publications were chosen because they are recognized
journals in the area o f m athem atics and language arts:
* Journal o f R eading (1992, October),

* School Library Journal ( 1992, August),

* A rith m e tic Teacher (1993, May), and
* S chool Science and M athem atics (1990, October).

Review of Children's Literature
Guidelines were chosen from The C hildren's Literature in
F la m e n t a r v S n h n n l b v C

S

H u n k b e c a u s e t h e v r e f le c t t h e

w riters'

views of whole la n g u a g e . Guidelines should:
* be accessible across the curriculum ,
* help develop critical thinking,
* serve as a curriculum resource,
* have read-aloud possibilities,
* have various levels of difficulty, and
* be able to attract attention to the topic.

For selection of quality books, the w riters also reviewed the
guidelines from these following areas:
* plot - w as it original and well constructed
* setting - did it create mood, w as it authentic and credible
* them e - did it go beyond the action o f the plot
* style o f the author - did it read sm oothly and w ere there a variety of
sentence patterns
* characterization - was it credible
* m ulticulturalism - was there diversity in representation o f characters,
use of dialect, and avoidance o f stereotyping
* illustration - did it enhance and extend the story
* size o f the print - was the text properly spaced for easy readability
18

Review o f Sim ilar Handbooks
The authors reviewed sim ilar M aster's P rojects to substantiate their
current form ats for handbooks correlating whole language with
m athem atics.

Critique

W hen completed, this handbook w as critiqued by a panel of
elem entary teachers who were m em bers o f the m athem atics and
language arts com m ittees. Teachers, both traditional and whole
language, also contributed their input. Teachers were encouraged to
try the handbook in their own classroom to furthe r validate their
findings. The educators who reviewed this handbook found it to be
useful because current m athem atics textbooks are not organized to
incorporate whole language teaching. They discovered th a t the
literature resources were easily accessible and stim ulated students'
interests. Both traditional and whole language teachers w ere able to
reprint the handbook and use it in multiage and regular classroom s.
Teachers suggested that the handbook could be periodically updated to
include current children's literature.
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Introduction

A s second and third grade teachers, we see m any students
struggle w ith abstract concepts in m athem atics and becom e bored.
W e realize a need to energize these children by m aking m athem atics
exciting and m aking concepts easier to understand. Because the new
m athem atics standards are currently in place in m any school districts,
this im plies th a t th is subject m ust be an active science. Even though
student-directed activities may be present in currently textbooks, there
still is a need to extend the use of literature sources to supplem ent the
text. If a school district presently uses outdated textbooks, this
handbook will serve as a resource to teach across the curriculum . This
handbook can be utilized by all teachers in all d istricts and is not
subject to textbook funds generated by school levies. The literature
books can be obtained through public libraries, grants and donations
through the com m unity or through parent teacher organizations.
W e often find it necessary to modify the teaching material so that
concepts are understood by all types of learners. A s whole language
teachers, w e find that literature is a viable avenue for all types o f
students to explore problem s and seek solutions. Q uality children's
literature, especially high interest picture books, provides an alternative
to activities suggested by a school district's text. Literature acts as a
springboard fo r reading and writing across the curriculum . Because of
the nature o f the activities, teachers can address all student learning
styles and also use this handbook in a multiage (first to third grade)
classroom. Picture books were chosen that were interesting, m ulti22

culturally acceptable, and had attractive illustrations and print that were
easy to read.
The reading materials were selected by the w riters in accordance
w ith the conceptual areas in m athem atics established by the Ohio
D epartm ent o f Education's Model Com petency-Based M athem atics
Program.
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Dear Teachers of Prim ary Mathematics:

W e hope that you will find this handbook a useful resource in your
prim ary classroom. W e used the Ohio Model Com petency-Based
M athem atics Program as the guide for adopting the National Council of
Teachers of M athem atics Standards. The handbook is divided into
eight strands. They are:

STRAND 1. PATTERNS, RELATIONS, AN D FUNCTIONS,
STRAND 2. PRO BLEM -SO LVIN G STRATEGIES,
STRAND 3. NUM BERS AN D NUMBER RELATIONS,
STRAND 4. G EOM ETRY,
STRAND 5. ALGEBRA,
STRAND 6. M EASUREM ENT,
STRAND 7. ESTIM ATION AN D M ENTAL CO M PUTATIO NS, and
STRAND 8. D ATA ANALYSIS AN D PROBABILITY.

For your convenience each strand has a title, author and sum m ary
o f the book. W e hope you will enjoy the reading, writing, and coop
erative activities for each book.

Sincerely,
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from the Ohio M odel C om petency-B ased M athem atics P rogram :

STRAND 1: PATTERNS, RELATIONS, AND FUNCTIONS
This strand enables students to see and explore regularities in the
world about them by providing a set of experiences that are appropriate to
the developmental stages of students. In the beginning, shapes and num
bers, patterns and designs from different cultures, and changes in
the rhythm and pitch of music are explored. The objectives are written in
such a way that any kind of pattern observable in the environment is ap
propriate for investigation.
The study of patterns merges into the study of relationships. The
focus becomes building mathematical models that will predict behaviors
which have an exhibited pattern that students have recognized and de
scribed mathematically.

M odel Competency-Based Mathematics Program. Ohio
Department of Education, 1990, November, p. 15.
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A CACHE OF JEWELS
by Ruth Heller

SUMMARY:

A collection of unfamiliar expressions are listed in a familiar way.
Colorful illustrations are added to the rhyming text.

S T R A N D 1: P A T T E R N S , R E L A T IO N S , A N D F U N C TIO N S

A C T IV IT IE S :

1. Read the story to students and identify all the different collective
nouns (gam of whales, swarm of bees, etc.).
2. Brainstorm different collective nouns and list on board or chart
paper. Provide students with blank books and have them write their
own collective noun books. Each page should have a number sen
tence to go along with the illustration (5 0 bees and 150 bees equal
a swarm of 200 bees. 50 bees + 150 bees = 200 bees in a swarm).
Materials: blank booklets
3. Have students design sets of collective noun cards. Each
card should show a specific number of items in the collection
(an army of 50 ants).
4. Use the above collective noun sets to make word problems and
find the solutions. Have students work as a group. (A drift of
20 swans were seen in the lake. 7 swans flew away. How many
swans were left in the lake?)
Materials: index cards, markers

FREDERICK
by Leo Lionni

SUMMARY:

Frederick the mouse prepares for the cold winter season by storing
something special.

S T R A N D 1: P A T T E R N S , R E L A T IO N S , A N D F U N C TIO N S

A C T IV IT IE S :

1. Read the book to the students and go back and identify the seasons.
Decide which months belong in each season.
2. Make a memory match game for the students. Have sets of cards
with months and abbreviations of months. Play in pairs.
Materials: index cards
3. Have students press their thumbprints on paper to represent a
mouse. Add mouse features to print and draw favorite season around
the "mouse". W rite a short mouse paragraph to accompany picture.
Materials: ink pad, drawing paper
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A LIGHT IN THE ATTIC
"REFLECTIONS"

Mu

rffrt

by Shel Silverstein

SUMMARY:

A man observes his reflection
in the water.

S T R A N D 1: P A T T E R N S , R E L A T IO N S , A N D FU N C TIO N S

A C T IV IT IE S :

1. Read the poem aloud to the students and discuss symmetry.
2. Use pattern blocks to create a pattern and reflect it horizontally and
vertically.
Have students work in groups and create patterns. Have another child
show symmetry by reflecting the pattern.
3. Use pattern blocks and work individually
to create patterns. Use an upright mirror
to reflect the pattern. Duplicate this
reflection with pattern blocks.
4. Have students look for symmetrical
patterns in the classroom, home and
nature. Display pictures on chart.
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THE MITTEN
by Jan Brett
w
SUMMARY:

S

Several animals sleet snugly in Nicki's lost mitten until the
bear sneezes.

« S T R A N D 1: P A T T E R N S , R E L A T IO N S , A N D FU N C TIO N S
li

A C T IV IT IE S :

1. Re the story through once together. W ead the story again
looking for patterns. Patterns are found inside the mitten.
Identify all the patter found. Review the defin tic n of a pattern
and have^students g « their own examples.
®
A
e

2. Pair students p. Give each pair a mitten. Fill in mitten with beans
counting by a equence of numbers (3, 6, 9,
21).
Materials: mittens or mittens drawn on tagboard, beans
3. Have studentsuse a hundred
c h itt. Use pre-cut m itte n f and
place on a sequence of
(4, 6 ,_ ,
10,12, _,16)
ipping a fewdn the
sequence.
Identify missing ele
ments in the pattern.

ONLY ONE
by Marc Harshman
illustrated by Barbara Garrison

SUMMARY:

The reader sees sets of objects at a county fair.

S T R A N D 1: P A T T E R N S , R E L A T IO N S , A N D FU N C TIO N S

A C T IV IT IE S :

1. Read the book aloud together. Discuss objects as parts of a set.
Review vocabulary for sets in nature (i.e. peas in a pod).

2. Use everyday examples to count items in a set (i.e. items in a
dozen, phases of the moon, weights on a barbell, etc.).
3. Make a class quilt from colored squares. On each square, show
items in a set. Use everyday examples (points on a snowflake,
lenses on eyeglasses, letters in the alphabet etc.).
Materials: squares of colored paper, large chart paper, colored
scraps of construction paper, markers
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THE VERY HUNGRY CA TERPILLAR
by Eric Carle

SUMMARY:

A tiny caterpillar turns into a beautiful
butterfly. Each day of the week the
caterpillar eats something different.
At the end of the week he spins a
cocoon and hatches into a butterfly.

S T R A N D 1: P A T T E R N S , R E L A T IO N S , A N D FU N C TIO N S

A C T IV IT IE S :

1. Have students work with a partner and design cards representing
each of the foods eaten by the caterpillar. Mix up the stack and
draw two cards. W rite an addition sentence using the two foods
and find the sum. This may also be done using multiplication
and finding the product.
Materials: index cards, markers
2. Make up word problems concerning the caterpillar and
what he ate. Have the rest of the class solve the problems.
3. Make playing cards with names of the days of the week on one
set and abbreviations on the other. Play a memory matching
game.
4. Use a calendar page and have students list the foods they ate
each day. At the end of the week,
use tally marks to indicate what
foods were eaten the most and least.

31

from the Ohio M odel C om petency-B ased M athem atics Program :

STRAND 2: PROBLEM-SOLVING STRATEGIES:
The purpose of mathematics is to solve problems, and this activity
must permeate all the strands of mathematics. The strand provides an
organized introduction of problem-solving techniques or strategies. It
must rely on other strands for the content addressed by these strategies.
Problem solving can be a powerful connecting link between strands.
Students should be required to explain and validate their process of
solution. Among other skills, they should be able to describe false starts
and their reasons for starting over. Ideas need to be effectively communi
cated by words (oral and written), diagrams, pictures, actions, mathe
matical symbols, or any other appropriate method. Evaluation of problem
solving in the school environment should focus on the process as well as
the solution.
Leaders in industry remind us that their problem situations many
times can be solved only by teams of responsible employees rather than
individuals. W e must provide an opportunity for students to simulate this
process by having them work together to determine solutions, and then
contrasting and comparing solutions with those developed by other teams.

M odel Competency-Based Mathematics Program. Ohio
Department of Education, 1990, November, p. 24.

32

THE GIANT JAM SANDWICH
by John Vernon Lord
SUMMARY:

Villagers of Itching Down construct
a giant ham sandwich to rid their
town of millions of wasps.
S T R A N D 2: P R O B L E M -S O L V IN G S T R A T E G IE S
A C T IV IT IE S :

1. Introduce perimeter by telling students that it is the measurement
around something.
Have students find ways of determining how much crust is on each
slice of bread used to make the giant jam sandwich.
* Draw a picture of a slice of bread.
* Ask children ways of measuring distance around the bread
(add each side or multiply parallel sides by two and add together).
* Assign length and width to bread slice and have students
calculate perimeter using one or both strategies.
2. Tell students that four times as many wasps invaded the town and
the people needed make more jam sandwiches to catch additional
wasps. Have students draw two possible arrays showing four jam
sandwiches.
3. Have students write directions for building a jam sandwich using
ordinal numbers to list the steps. Working with a partner, have
one student read the directions while the other builds the sandwich.
Repeat with, using other child's directions.
Materials: sliced sandwich bread, peanut butter, strawberry jam,
plastic knives, plates and napkins
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THE GO-AROUND DOLLAR
by Johnston Adams
illustrated by Joyce Audy Zarins
SUMMARY:

A one dollar bill finds its way into many different hands as it is used
for different purposes. Facts about dollar bills are listed along with
the story line.
S T R A N D 2: P R O B L E M -S O L V IN G S T R A T E G IE S
A C T IV IT IE S :

1. Read the book aloud. Ask students to recall any facts about one
dollar bills and explain the significance of the printing found on
different parts of one dollar bills.
2. Have students write the place value of the serial numbers found
on different one dollar bills.
3. Have students show possible combinations of coins that equal
one dollar.
4. Divide the class into groups and have each group create story
problems using dollars and cents. Encourage students to use
several strategies for solving their problems.
5. Have students explain the fractional part of a dollar for a penny,
nickle, dime, quarter, and half dollar. Use fraction circles to
illustrate the fractions. Find equivalent coins that equal one dollar.
Example: 2 dimes = 20 pennies = 4 nickles
Materials: fraction circles
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THE MAGIC SCHOOL BUS
LOST IN THE SOLAR SYSTEM
by Joanna Cole
illustrated Bruce Degen
SUMMARY:

Ms. Frizzle's class takes a magical detour into the solar system
when they find the planetarium closed during a fieldtrip.
S T R A N D 2: P R O B L E M -S O L V IN G S T R A T E G IE S
A C T IV IT IE S :

1. Read the book to the students and predict what your weight would be
on each planet in the solar system. Use the information on the planet
weight charts to calculate your weight.
2. Use the planet chart at the back of the book and make a bar graph
showing the number of moons that orbit each planet.
3. Use the above bar graph and have students write number riddles to
go with the graph.
Example: If you said, "Good night, moon" to each moon of Saturn
and Mars, how many "good nights" would you say?
4. Have students use calculators to find out how many hours it takes for
Mercury, Venus, and Pluto to complete a rotation (day and night).
Use the planet chart at the back of the book for essential information.
Materials: calculators
5. Have the class make a big book of themselves in the solar system.
Include mathematical information in the text.
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MOUSE COUNT
by Ellen Stoll Walsh
SUMMARY:

Ten field mice find themselves in a predicament they are about to become the next meal of a very
hungry snake. Fortunately, the snake is also very
greedy.
S T R A N D 2: P R O B L E M -S O L V IN G S T R A T E G IE S
A C T IV IT IE S :

1. Divide class into pairs. Each pair gets 10 assorted colored mice
counters and a jar. First find all the possibilities of grouping the
mice. Record all the combinations. Share findings.
2. Divide mice into three groups: mice inside jar, mice outside jar, and
and mice at home. Have students explain the way they recorded
their findings. Ask students if there are any patterns to find all the
different combinations of possibilities.
example: line up red first, then find combinations to go with red.
red - yellow - green - blue
red - green - blue - yellow, etc.
Materials: mouse counters
3. Read the story again to the students. Assign students to role play
the mice. Using students as mice, have the rest of the class line
them up in various combinations.
4. Have students explain their recording
strategies by writing them in a journal.
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TURNIP SOUP
by Lynn Born and Christopher Myers
illustrated by Katie Keller
SUMMARY:

George encounters a pesky dragon when
he tries to retrieve vetetables from a root
cellar.
S T R A N D 2: P R O B L E M -S O L V IN G S T R A T E G IE S
A C T IV IT IE S :

1. Read the book aloud and have students decide w hat vegetables they
would choose as ingredients for soup. Students should use
multiplication and addition to plan a recipe. If all vegetables have
different prices, w hat strategies could they use to find the total price?
Have students explain their choices.
2. Create a recipe for soup together with the class. Decide on specific
prices for vegetables used. How m uch would they buy? Students will
assign unit prices for ingredients, then multiply or use repeated
addition to solve the problem.
3. Decide if the recipe needs to be doubled or tripled to feed the entire
class.
4. Collect data and chart the num ber of ingredients in the soup. W hich
ingredients are used the least, most, or the sam e amount?
5. Use base ten blocks to multiply ingredients. W o rk in groups to find
totals for crates of vegetables.
Example: 45 turnips in 1 crate

37

from the Ohio M odel C om petency-B ased M athem atics Program :

STRAND 3: NUMBERS AND NUMBER RELATIONS
This strand encompasses the whole of students' formal experiences
with number. It includes the development of number sense, of under
standing of and skill at computation with numbers of all kinds, and ex
plorations of certain aspects of number theory. This formal experience
with numbers needs to be related to the informal, out-of-school number
experiences of students.
This is an important part, but not the whole, of the mathematics cur
riculum. The objectives of this strand should be carefully correlated with,
as well as used in, other strands such as problem-solving, estimation and
mental computation, and measurement. These objectives are the work
horses of mathematics.
It is the purpose of this strand to help children develop number sense,
an understanding of computation as well as skill, and a recognition of the
pervasive influence of number in all of our lives. This cannot be achieved
with an approach to teaching that is mainly drill and practice, nor can it be
achieved if children cannot rapidly and accurately work with numbers.
There must be a balance between skill and understanding and a freedom
to use innovative methods.

Model Competence-Based Mathematics Program. Ohio
Department of Education, 1990, November, p. 37.
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ANNO'S COUNTING HOUSE
by M itsum asa Anno

SUMMARY:

A group of people move from a triangle-roofed
house to a pentagonal-roofed house.

S T R A N D 3: N U M B E R S A N D N U M B E R R E L A T IO N S

A C T IV IT IE S :

1. Duplicate the patterns of both houses and use students in the class as
occupants. Use a spinner to determ ine how many students move to
the opposite house. Have children take turn s subtracting the moving
students to determ ine how many children are left in the house.
M aterials: blank paper, spinners numbered 1-5
2. Use the guidelines in the book to classify objects. Have children think
of different ways to classify the room s or the people in the house.
Example: room s w ith w indows
people with short hair
room s with stairways
3. Use the page in the story showing the fron t view o f a house and have
students count the different geom etric shapes contained in the facade.
Use pattern blocks to duplicate the shape and room s of the houses.
M aterials: pattern blocks
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ANNO'S MYSTERIOUS MULTIPLYING JAR
by Masaichiro and M itsum asa Anno

SUMMARY:

The contents o f a m ysterious ja r reveals an amazing num ber of
item s beginning w ith a single island.

S T R A N D 3: N U M B E R S A N D N U M B E R R E L A T IO N S

A C T IV IT IE S :

1. Read book aloud. Explain factorial
as a special numerical progression
o f products of decreasing numbers.
11 = 1 x 1 !
1=1
2! = 2 x 1!
1x2 = 2
3! = 3 x 2 x 1 !
1x2x3 =3
2. Use color tiles to make all possible
color com binations using 4 different
colors. 4 x 3 x 2 x 1 = 2 4 com binations
3. Use base ten blocks to represent the num ber of objects on
each page of the story for a visualization of the num ber of
factorials.
M aterials: color tiles, base ten blocks
4. W rite a different version of the story using factorials.
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EATING FRACTIONS
by Bruce McMillan

SUMMARY:

Food is cu t into halves, thirds, and fourths to illustrate how parts
make a whole.

S T R A N D 3: N U M B E R S A N D N U M B E R R E L A T IO N S
(F R A C T IO N S )

A C T IV IT IE S :

1. Prepare food such as apples and oranges. C ut the food into
fractions to investigate the physical differences of various
representations for the sam e objects.
M aterials: apples, oranges
2. Give each student a blank booklet. W o rk on various fractions
i.e. 1/2, 1/3, 1/4, 1/8. W rite the fractions in the corner and
illustrate with images from activity #1.
3. Prepare individual pizzas and cut into fractions for students
to eat.
M aterials: pita bread, pizza sauce, shredded cheese, pizza
toppings, pizza cutter, napkins and paper plates
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THE LITTLE MOUSE, THE RED RIPE STRAWBERRY,
AND THE BIG HUNGRY BEAR
by Don and Audrey W ood
illustrated by Don W ood

SUMMARY:

A m ouse ponders w ays to keep
a hungry bear from eating his
strawberry.

S T R A N D 3: N U M B E R S A N D N U M B E R R E L A T IO N S
A C T IV IT IE S :

1. Use fraction circles to show 1/2.
D iscuss fractions as equal parts of a whole.
Find equivalent fractions for 1/2.
Make a chart using equivalent fractions.
M aterials: fraction circles
2. Extend the story by having students w rite a sequel telling w hat
m ight happen if the m ouse had to share his straw berry w ith other
friends. How will he divide the strawberry?
3. Make "Straw berry Juliet" using fractions.
Cut:
2 1/4 cups fresh strawberries in halves and set aside
Crush: 1/4 cup fresh strawberries in a bowl
Add:
1/3 cup frozen dessert topping, thawed
1/3 cup yogurt
1 tablespoon sugar
Spoon halved berries in cups, top with straw berry-yogurt
mixture. M akes 4 servings.
M aterials: measuring cups, fresh strawberries, yogurt,
frozen dessert topping, reusable/recyclable cups.
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THE M & M COUNTING BOOK
m

by Barbara Barbieri M cG rath

SUMMARY:

A yum m y counting book that teaches
the num bers 1 through 12, six colors
of M & M's, and three prim ary shapes
Sets of twelve and an introduction to
sim ple math are also addressed.

S T R A N D 3: N U M B E R A N D N U M B E R
R E L A T IO N S

A C T IV IT IE S :

1. Read the book aloud to the students. Distribute one package of
M &M 's to each student. Read through the book again, this tim e
participating in each activity.
2. Give each student a package of M&M's. See how m any sets of 12
they can find w ith their M&M's.
3. Estim ate how many M &M 's are in each package. G uess w hich color
occurs the m ost and w hich color occurs the least. Graph the results.
4. Use M &M 's for learning strategies of addition for whole num bers such
as counting on, one more, one less, doubles, making a ten, etc.
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MOLLY'S MONSTERS
by Ted Slater
illustrated by Mary Morgan

SUMMARY:

Molly can't get a w ink of sleep for a parade of m onsters com e to pay
her a surprise visit. In this counting book told in rhyme, children will
have fun counting all of Molly's gruesom e guests.

S T R A N D 3: N U M B E R S A N D N U M B E R R E L A T IO N S

A C T IV IT IE S :

Enlarge m onster pattern and cut into cards. Make an
additional set of cards with ordinal num bers and one set
w ith num ber words.
1. Play M onster Match. Played like m em ory m atch but use one set of
of ordinal and one set of num ber word cards. Lay face down. Try
to m atch the ordinal card with the m onster num ber card.
2. Play M onster Mania. Mix up all three sets of cards and divide face
between players. Each player lays a card down and the player with
the greater num ber w ins the pair. Em phasize greater or less than.
3. Play Adding Up Monsters. Mix up num ber cards and divide into tw o
groups face down. Player draws a card from each group and writes
an addition sentence and finds the sum. Start w ith adding tw o num 
bers, then move to adding three numbers.
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WHAT COMES IN 2'S, 3'S, AND 4'S?
by Suzanna A ker
illustrated by Bernie Karlin

SUMMARY:

The author introduces the num bers two, three, and four by
enum erating the w ays in w hich they occur in everyday life,
from your tw o eyes and tw o arm s to the four seasons.

S T R A N D 3: N U M B E R S A N D N U M B E R R E L A T IO N S

A C T IV IT IE S :

1. Read the book aloud to the students and divide the class into
groups. Brainstorm lists o f objects that com e in 2's, 3's, and 4's.
2. Divide the class into groups. Go outside, draw a num berline or use
a ready-made one. Practice skip counting or create num ber
problems. Practice adding even + even, odd + odd, even + odd to
see w hat the sum will be (odd or even). A s k the students if they can
see a pattern when adding odd or even numbers.
M aterials: sidewalk chalk, num berline (optional)
3. Use the calculator as a
tool for counting. Count
on, count back, and skip
count.
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from the Ohio M odel C om petency-B ased M athem atics Program :

STRAND 4: GEOMETRY
Geometry is an important component of the mathematics curriculum
at every level. It helps in exploring, describing, and understanding the
world in which we live. This strand includes objectives that require stu
dents to investigate, experiment, and explore with physical materials,
drawings, and computers. Students also communicate the results of their
investigations with verbal descriptions or drawings. The K-8 part of the
strand is designed to help children develop spatial sense and develop
facility with the language of geometry before the more formal study of
geometry takes place ar the secondary level. Something more than a
superficial study of geometric shapes and terminology is essential from
the earliest school experience.
The strand begins with recognition of whole shapes in the classroom
and the environment and proceeds through analysis of the properties of
shapes and their transformations to the expression of geometric proper
ties algebraically. W hile informal proof or validation is used in the early
grades, more formal proof is delayed until the high school grades.

Model Competency-Based Mathematics Program. Ohio
Department of Education, 1990. p. 51.
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THE AMAZING BOOK OF SHAPES
by Linda Sharman
SUMMARY:

This shape and pattern information
and activity book includes a m irror
and fold-out flap o f shape stencils.
S T R A N D 4: G E O M E T R Y
A C T IV IT IE S :

1. Have students look through the book as the teacher reviews plane and
3-D shapes. Students should identify regular polygons found through
out the book. Choose two or three regular polygons to tessellate. W o rk
in groups to create floor tile patterns from pattern blocks.
2. Find plane and 3-D patterns in nature. Students should identify the
shape(s) contained in these patterns.

3. Explore fraction circles as equal shapes being parts o f a whole. Find
equivalent fractions for 1/2, 1/3. 1/4. Extend the activity by making
sym m etrical patterns from equivalent fractions. Identify lines of
sym m etry fo r these patterns.
4. Identify anim als that have bilateral sym m etry, then identify their lines of
sym m etry.
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CIRCLES, TRIANGLES
AND SQUARES
by Tana Hoban

SUMMARY:

Photographs show realistic views of circles, triangles and squares in
our world.

S T R A N D 4: G E O M E T R Y

A C T IV IT IE S :

1. Have students tell w hat geom etric shapes
are contained in each photograph.
2. Have students cu t out examples o f circles, triangles and squares
from magazines and assem ble them in a class big book. Extend
this book by adding trapezoid, rhom bus, and parallelogram shapes.
M aterials: used magazines
3. Have students define characteristics o f shapes by drawing shapes
and listing num ber of angles, sides and parallel lines (if any).
4. Use pattern blocks to create patterns using specific shapes. Name
the shapes in each pattern and have a partner duplicate the shapes.
M aterials: pattern blocks
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GRANDFATHER’S TANG'S STORY
by Ann Tornport

SUMMARY:

G randfather Tang tella a story about
danger between fox fairies and a hunter.

S T R A N D 4: G E O M E T R Y

A C T IV IT IE S :

1. Read the story aloud to students. D iscuss the various animals
represented in the story. Rationalize w hich geom etric shapes could
represent the anim als in the story.
2. Use the tangram s and copies o f the anim als in the story and
arrange the tangram s to form the shapes o f the animals. Duplicate
the animal shapes by looking at the patterns.
3. Design other animals in G randfather Tang's Story using tangram s.
W rite a story to go with the animals.
M aterials: tangram s
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Grandfather Tang’s Story

Use with “Tangram Challenge."

by Ann Tompert

Rabbit

i Name------------------------------------------L__________________________________________________________________________________________ j
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<£> Dale beymour rubilcallons

Use with “Tangram Challenge.’

Grandfather Tang’s Story
by Ann Tom pcrl

'“I

Name__________________________________
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© D ale S ey m o u r P u b lic a tio n s

Squirrel

Grandfather Tang’s Stoiy

Use with "Tangram Challenge."

by Ann Tompert

© Dale Seymour Publications

Hawk

Name__________________________________
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Grandfather Tang's Story

Use with "Free Explorations.’

by Ann Tompert

© Dale Seymour Publications

Tangram Pattern
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THE NAPPING HOUSE
by Audrey W ood

SUMMARY:

A flea causes a great commotion
while sitting atop a group sleeping
creatures.

S T R A N D 4: G E O M E T R Y

A C T IV IT IE S :

1. Develop shape relationships using the Tangram Puzzle (see
attached copy). C ut out all pieces from copy and arrange them to
form a house.
2. Have students design quilt squares using triangle shapes. Glue all
squares on large paper to form a quilt for the sleeping creatures.
3. Give each student a piece of construction paper. Divide the child
ren into groups of six. Assign one character to each student in each
group and have them draw the character on construction paper and
form into cylinders. S tack the finished cylinders in the following
order: granny, child, dog, cat, mouse, flea (largest to smallest).

m

e

_____M a t h

Tangram Puzzle
Cut out the pieces.
Make a house.

Teacher: Reproduce this page on construction paper. The directjpns (or using this puzzle are explained in the “Tangram House’
activity m the Across-the-Curriculum section.
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THE PATCHWORK QUILT
by Valerie Flournay

SUMMARY:

Tanya and her grandmother decide to make a quilt together
using fabric that is special to each family member. In the
middle of quilt making, the grandmother becomes ill but Tanya
continues to work on the quilt. Grandma recuperates, finishes
the quilt and dedicates it to Tanya.

S T R A N D 4: G E O M E T R Y

W

A C T IV IT IE S

1. Read the book to the students and look through the
book for geometric shapes and patterns.
2. Have each student complete a quilt square at home
using geometric patterns. When complete, bring to
school and sew onto quilt backing.
Materials: fabric quilt squares, quilt backing fabric
3. Have each student write a short paragraph to go
along with the quilt square. Share ideas with the
rest of the class.
■

SEA SHAPES
by Suse MacDonald

SUMMARY:

The author show s geom etric shapes in
sea animals. A list of sea animals and
facts about each animal can be found at
the end of the book.

S T R A N D 4: G E O M E T R Y

A C T IV IT IE S :

1. Read the book aloud and have students identify geom etric shapes
found in marine life.
2. Have students use resources such as encyclopedia, nature books
and m agazines to find geom etric shapes in nature. List the shapes
and the corresponding anim als on a chart.
M aterials: nature magazines and books, encyclopedia
3. Read the book and list the animal shapes that have angles and
those that have no angles. Count the angles if they are present.
4. Make a big book of geom etric shapes in nature. Illustrate the
animal and name its shape.
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THE VERY BUSY SPIDER
by Eric Carle

SUMMARY:

A busy spider spins her web despite
urgings from barnyard anim als to stop
and play. In the end she is rewarded
by catching a pesty fly for her meal.

S T R A N D 4: G E O M A T R Y

A C T IV IT IE S :

1. Read the book aloud to the students and retrace the spider's pattern
of her web. Begin by pointing out: line segment, triangle, adjacent
triangles, and finally parallel lines.
2. Have students use m athematically correct nam es fo r com m on
geom etric figures. Point out that an angle is the area created by
two intersecting spider web lines and that these lines m eet at a
vertex. Students can count the angles in the figures that are in
the web. Define triangle as a three-sided figure w ith three angles.
3. Have students investigate angles by paper folding a square of dark
construction paper first in half, fourths, etc. Unfold and draw con
necting lines to form a web. Glue string onto lines and let dry.
Display webs.
M aterials: dark construction paper, string, glue
4. Use pattern blocks to create and design the spider's web. Make a
new w eb pattern and have a partner copy it.
M aterials: pattern blocks
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from the Ohio M odel C om petency-B ased M athem atics Program :

STRAND 5: ALGEBRA
All students need algebra. Algebra is critical to success in school
mathematics for two primary reasons:
1. Algebraic thinking serves to consolidate arithmetic skills and
understandings.
2. Algebraic thinking equips students with the capability to succeed
in mathematics beyond elementary school.
Algebraic thinking is a component of most mathematics used beyond
secondary school.
Success in algebra is too important to be left until middle or second
ary school experiences. Patterns of thinking must be introduced in
intuitively familiar numerical settings before children encounter their first
formal course in algebra. Students should build basic algebraic ideas
and skills by making generalizations about numerical problem situations.
This strand provides a developmentally sensible approach that fea
tures use of variables in describing dependency relationships, highlights
attention to graphs and their interpretations, and promotes key ideas
from a base of problem-solving experiences. A focus on moving among
different representations of algebraic ideas establishes a base for fea
turing communication and connections in the classroom as well as pro
viding for a sounder approach to learning.
Students are expected to learn how to use the technology of modern
industry and of learning institutions beyond the secondary level. Calcu
lators with algebraic operating systems should be introduced early. It
should be remembered that the curriculum works better if students have
access to graphing calculators and computers for secondary school
mathematics. The use of technology provides for more efficient and better
learning of algebraic concepts in addition to building necessary skills and
understandings for life beyond school.

Model Competency-Based Mathematics Program. Ohio
Department of Education, 1990, November, p. 63.

62

COUNTING JENNIE
by Helena Clare Pittman

SUMMARY:

Jennie is never at a loss when it
com es to counting things in her
everyday world. She even counts
on her ride on the school bus.

S T R A N D 5: A L G E B R A

A C T IV IT IE S :

1. Read the book aloud and have students explain in oral
com m unication, their thinking strategies for making com putations.
Example: Counting meatballs 3 + 3 + 3 + 4 = 1 3 meatballs
4 + 6 + 10 = 20 meatballs
10 + 20 = 33 meatballs
Have students w ork w ith partners to calculate all the item s Jennie
counted.
Materials: calculators
2. Use chart paper and have children make a bar graph and a
pictograph of the items Jennie counted.
3. Have students make a class book using classroom item s to count.
A fter the text on each page, have students include the strategy they
used for counting.
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THE DOORBELL RANG
by Pat Hutchins

SUMMARY:

Mama bakes cookies for her two children
but soon finds the supply dim inishes as
more children come to visit.

S T R A N D 5: A L G E B R A

A C T IV IT IE S :

1. Read the book aloud. Have children explain in written and oral form
their thinking strategies for making com putations in multiplication and
division to see how many cookies each child receives.
2. Have students use letters in multiplication and division statem ents
using the information in the book to show the num ber of cookies each
child receives (ab = 12, 4b = 12, etc.).
3. Have students divide several bags of chocolate chips evenly among
themselves. Have them explain the different thinking strategies used.
M aterials: bags o f chocolate chips
4. Bake chocolate chip cookies and have students use strategies to
divide them among themselves.
M aterials: chocolate chip cookie dough, cookie sheets
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A GRAIN OF RICE
by Helena Clare Pittman

SUMMARY:

A young man seeks the hand of a
princess, but finds out he m ust rely
on his mathematical skills to
succeed. He becom es a wealthy man
by doubling one grain o f rice each day
for one hundred days.

S T R A N D 5: A L G E B R A
A C T IV IT IE S :

1. Read the story together and pair up the students. Give each pair a
calculator. Have each pair figure out how m any grains of rice Pong
Lo will have at the end of the hundred days.
W rite the num ber sentence to show the calculations.
M aterials: calculators
2. Divide students into groups of five. Provide each group with a small
ja r o f uncooked rice. Estim ate how many grains o f rice are in the
jar. Record estim ations on a graph.
3. Have students tell different m ethods of counting the rice grains
(i.e. grouping them in tens, twenties, etc.) to show the total.
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MISS MABEL'S TABLE
by Deborah Chandra
illustrated by Max Grover
SUMMARY:

M iss Mabel w akes up early to prepare
a pancake breadkfast for her restaurant
guests. The story is told in a cum ulative
rhyme.
S T R A N D 5: A L G E B R A
A C T IV IT IE S :

1. Do a choral reading of the book by assigning groups of children to
read the repeating lines of the story. Afterwards, have students
recall the different ingredients needed to make pancakes.
2. Have students assign letters for the pancake ingredients and use
them in statem ents, e = eggs, s= tsp. of sugar, f = cups of flour
5e + 2s + 4 f = b (batter)
3. Have students use calculators to total the num ber of ingredients
needed to m ake M iss Mabel's pancakes.
M aterials: calculators
4. Have children explore strategies to determ ine if a pancake recipe
needs to be doubled or tripled to feed all their classm ates. Try
to encourage use of letter sym bols in their problem-solving
strategies. Example: 1 recipe feeds 8 people. How many recipes
will feed 24 people? x = 8, xy = 24, 8y = 24
8 x ? = 24, 24/8 = ?
5. Make a class pancake breakfast. Have students use multiplication
strategies to determ ine how m uch of each ingredient is needed.
Materials: pancake ingredients, measuring utensils, hot plate,
griddle
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MOIRA'S BIRTHDAY
by Robert M unsch
illustrated by Michael M artchenko

SUMMARY:

Moira is told that she can only invite
six children to her birthday party.
However, she has difficulty saying no
to her friends and her party takes on
gigantic dimensions.

S T R A N D 5: A L G E B R A

A C T IV IT IE S :

1. Read the book aloud to students. Use data from the school
enrollm ent to find out the num ber of students in each grade from
kindergarten to grade six. W rite num ber sentences to show the total
num ber o f children in these grades.
2. Use the K-6 enrollm ent and imagine that Moira had to divide her
party food evenly among all her guests. Have students tell
strategies fo r determ ining the answer.
3. Draw a blueprint of Moira's house. Using the total num ber of rooms
in the house, determine how m any children would clean up the party
m ess in each room if all room s had to be cleaned and all children
had to help.
4. Calculate the num ber o f pizzas. If 200 pizzas were delivered to
Moira's house for her party, how many pieces would each child
receive if each pizza w as divided into 10 slices? Calculate the
slices of birthday cake each child would receive if each cake served
20 people.
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SEA SQUARES
by Joy N. Hulme
illustrated by Carol Schwartz

Summary:
Sea anim als are presented in rhym ing text to provide
counting and multiplication opportunities for the reader.

S T R A N D 5: A L G E B R A

A C T IV IT IE S :

1. Read the book aloud to students. A fter each page w rite the
multiplication num ber sentence that is implied by the text and
illustrations.
2. W rite num ber sentences to show multiplication as repeated
addition. Use the text for guidelines:
2 two-eyed gulls (2 + 2 = 4)
3. D iscuss square num bers by using the book to show "squares"
6 sea stars = 6 squared or 6 x 6
4. Have students form groups and brainstorm objects that can be
squared: 2 students wearing glasses = 4 lenses
4 room s w ith 4 window s = 16 window s
List these ideas on a chart.

5. Parady the book and use
other animals:
8 turtles with 8 spots = 64 spots
2 puffins with 2 bright eyes = 4 eyes

from the O hio M odel C om petency-B ased M athem atics Program :

STRAND 6: MEASUREMENT
In establishing a firm foundation in the basic underlying concepts and
skills of measurement, students need to understand the attribute to be
measured as well as what it means to measure. It is recommended that
students experience a variety of activities that focus on comparing ob
jects directly, comparing them with various units, and counting the units.
It is crucial that they understand the process of measuring as well as gain
an awareness of the sizes of units. Decisions can be made about the
sizes of objects by looking at, feeling, or comparing objects directly.
These experiences provide opportunities to build appropriate vocabulary
associated with measurement in a natural way rather than a contrived,
artificial manner. Special attention should be given to measurements of
real objects....Activities should also include everyday situations which
require only an estimate.
Since students encounter measurement ideas both in and out of
school, well-chosen measurement activities should provide for a dynamic
interaction between students and their environment. Ideally, the study of
measurement should show the usefulness and practical applications of
mathematics. In addition, the students' need to communicate about vari
ous measurement activities should highlight the importance of standard
units and common measurement systems. The measurement concepts
that were introduced and taught in grades K-4 should be reinforced and
extended in grades 5-8. Any mathematics curriculum should focus on
teaching for understanding and not overemphasize the formulas....One
way students develop an understanding of measurement is to use mea
suring tools and to measure real-life objects. This theory supports stu
dents' working with many manipulative materials as they perform these
measurement activities.

Model Competency-Based Mathematics Program. Ohio
Department of Education, 1990, November, p. 77.
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ALEXANDER, WHO USED TO BE
RICH LAST SUNDAY
by Judith Viorst
illustrated by Ray Cruz

SUMMARY:

Although Alexander and his money are
quickly parted, he com es to realize all
the things that can be done with a dollar.

S T R A N D 6: M E A S U R E M E N T (M O N E Y )

A C T IV IT IE S :

1. Read the book through one tim e together.
Read the book through again with each child having a set of coins
valuing $1.00. Follow the book through as Alexander spends his
money. Count the money left over each tim e he spends an amount.
2. Have each student see how many sets
of coins they can come up with that
equal $1.00.
M aterials: set of play coins
3. Set up a store w ith various items marked
at various prices. Estimate w hat items
could be bought w ith $1.00.
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THE GROUCHY LADYBUG
by Eric Carle

SUMMARY:

A grouchy ladybug, hungry for
aphids, does not w ant to share
nor fight with the friendly lady
bug. So she flies off each
hour searching for someone
big enough to fight.

S T R A N D 6: M E A S U R E M E N T (T IM E )

A C T IV IT IE S :

1. Make ladybug clocks for a hands-on experience for telling time.
Paint paper plate red. W hen dry, paint twelve black dots to
represent each hour. Attach clock hands onto paper plate with
brads.
M aterials: paper plates, black and red paint, brads, tagboard strips
fo r clock hands
2. Make a big book of The G rouchy Ladybug. Extend the story by
adding quarter hours and m inutes to represent other times.
3. Develop a timeline of the ladybug's day.
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INCH B Y INCH
by Leo Lionni

SUMMARY:

A friendly inchworm is in danger o f being eaten by several birds. He
cleverly m akes his way to safety by measuring tw o tails, a neck, a
beak, a pair o f legs, a whole bird, and finally a song.

S T R A N D 6: M E A S U R E M E N T

A C T IV IT IE S :

1. Have students w ork w ith a partner and cu t strings to match their
heights. Label the strings. On sentence strips, have students
w rite how tall they are in inches after measuring their strings.
M aterials: string, sentence strips, ruler
2. Make inchworm counters by gluing 3 medium sized pom pom s
together. Glue eyes on the front. Use the inchworm counters to
m easure things in the classroom (length or width o f desk, width
of a doorway, etc.).
M aterials: green medium pom poms, plastic eyes, glue
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JIM AND THE BEANSTALK
by Raymond Briggs

SUMMARY:

Jim meets a giant at the top of a beanstalk and diagnoses his
ailments. W ith the help of Jim, the giant is able to return to
his normal self.

S T R A N D 6: M E A S U R E M E N T (S T A N D A R D L E N G T H S )

A C T IV IT IE S :

1. Have students w ork w ith partners to
m easure the circum ference of their heads
and distances from eye to eye as Jim did
in the story.
Graph results (in inches) on graph paper
using all students in the class. Compare
results.
2. Have students w ork with a partner. Children
should take a "giant step" while their partners
m ark starting and ending point. Measure the
giant step and record results on graph or chart
paper. Compare results of classm ates.
3. Use ruler to com pare inches, feet and yards.
Generate questions of w hat m ight be measured
by using each unit of measurement.
4. W rite a parady of the book telling w hat other
objects Jim m ight m easure in inches, feet and
yards.
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TITCH
by Pat Hutchins
SUMMARY:

Titch, the sm allest of three children, always has the sm allest or
least of everything until her sm allest seed grows into the largest
plant.

S T R A N D 6: M E A S U R E M E N T (O R D IN A L N U M B E R S )
A C T IV IT IE S :

1. Arrange five students from sm allest to tallest.
* Describe the first student (smallest), fifth student
(tallest), etc.
* W hich students are girls (or boys)?
* W h ich students are wearing glasses, sweatshirts, etc.
* Have students generate sim ilar questions.
2. Arrange objects by weight.
* Estimate lightest to heaviest and arrange objects in order.
* W eigh (using scale) objects and arrange lightest to heaviest.
* Observe how estim ates differ from actual weights.
* Have students generate questions for ordered objects using
ordinal numbers.
M aterials: scale (kitchen scale w orks best), variety of objects
for weighing
3. Have students find out the num ber of children in each class in the
school. List these classes on a chart paper from sm allest to
largest. Display chart for other classes to observe.
M aterials: chart paper
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TUESDAY
by David W ie s n e r

SUMMARY:
A w ordless picture book about a pond full of frogs w ho ta ke on
m ysterious powers. A t du sk they leave their habitat and fly into
the suburbs. Th ey return to the pond a t daw n leaving the tow ns
people unsuspecting of their nightly antics.

S T R A N D 6: M E A S U R E M E N T (T IM E )

A C T IV IT IE S :
1. R ead th e book together. H ave th e students practice tim es with
individual clocks as the story is read.
M aterials: individual clocks
2. Figure out th e tim e elasped from picture to picture. W rite out
sentences to go along with the illustrations.
3. Give each student a pre-stam ped booklet. A s k students to create
a story with new tim es and different illustrations.
M aterials: clock stam p, ink pad, blank page booklets
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WINDOW
by Jeannie Baker

SUMMARY:

The life of a young boy, from birth
to adulthood, is depicted in a series
o f pictures viewed from a window.

S T R A N D 6: M E A S U R E M E N T (C M )

A C T IV IT IE S :

1. Make a tim eline showing the progression of the environm ent from
wilderness to industralization as seen from the boy's window.
2. Use cross sections o f deciduous and evergreen trees and count the
rings to determ ine ages o f the trees.
Use a cm ruler to m easure the distance between rings on trees.
Explain w hat would cause som e distances to be w ider than
others.
M aterials: centim eter rulers, cross sections o f various deciduous
and evergreen trees
3. Use the age of a tree as a span of time. W rite a journal from a
tree's viewpoint telling the changes it sees in its lifetime.
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from the Ohio M odel C om petency-B ased M athem atics Program :

STRAND 7: ESTIMATION AND MENTAL COMPUTATION
Estimation is a skill useful in the daily life of children as well as
adults. Their study of mathematics should include specific instruction
in ways to estimate, when it is appropriate to estimate, and how close
an estimate is reasonable. Estimates are important when determining
whether the result of a computation or the answer to a problem is rea
sonable. Frequently, an estimate is more appropriate than an exact
answer.
Estimates are important both in computation and in measurement.
There is some overlap in the objectives included in this strand and in
the measurement strand. A single lesson might include objectives from
each of these strands.
Practice in mental computation provides children an opportunity to
explore different combinations of numbers and alternative strategies for
working with numbers. It is an important incentive for internalizing work
with manipulatives.
A combination of estimation and mental computation helps children
become more flexible in applying computation skills and better able to
select a method of computation most appropriate for a given situation.

M odel Competency-Based Mathematics Program. Ohio
Department of Education, 1990, November, p. 89.
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COUNTING ON FRANK
by Rod Clement

SUMMARY:

A young boy uses a variety
mathematical concepts to
make and understand certain
estimates.

S T R A N D 7: E S T IM A T IO N A N D M E N T A L C O M P U T A T IO N

A C T IV IT IE S :

1. Have students estim ate the am ount o f lunch money
collected in a given day. Students will have to gather data
on num ber num ber of buyers and num ber of packers.
Chart and graph findings.
2. Estim ate the capacity of various item s (a lunchbox, class fish
aquarium, trash can). Use cups, pints, and liters. Record estim ates
then find out how m uch liquid these item s can actually hold.
M aterials: cups, pints and liter containers

3. Start a collection at the beginning of the school year to estimate
the area it would take to cover a specific area in the classroom
(chalkboard, wall, top o f teacher's desk, etc.).
M aterials: em pty 1/2 pint m ilk cartons
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IF YOU GIVE A MOUSE A COOKIE
by Laura N um eroff

SUMMARY:
Told as a cycle of events, the
author relates w h at m ight
happen if you give a m ouse
a cookie.

S T R A N D 7: E S T IM A T IO N A N D M E N T A L C O M P U T A T IO N

A C T IV IT IE S :
1. R ead th e story aloud to th e students and display a bag o f store bought
chocolate chip cookies. T a k e estim ations of how m any cookies are in
the bag. A fter recording th e estim ates, count out th e cookies and
com pare th e actual num ber with th e estim ations. P ass out one cookie
to each student for th e next step.
2. G ive each student a chocolate chip cookie. H ave each
student estim ate how m any chocolate chips could fit on the
top of th e cookie. Record all estim ates. H ave each student
then find out th e exact num ber of chips th at will fit on the
top of the cookie. Record and com pare the actual num bers
to the estim ates.
M aterials: chocolate chips, chocolate chip cookies
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A MILLION FISH...MORE OR LESS
by Patricia C. M cK issack
illustrated by D ena S chu tzer

SUMMARY:
A boy enters th e world of tall tales
w hen he goes on a fishing trip in
th e bayou.

S T R A N D 7: E S T IM A T IO N A N D M E N T A L C O M P U T A T IO N

A C T IV IT IE S :
1. R ead th e book to students and list all th e outlandish num erical facts
that are m entioned in the story. Estim ate how m any base ten blocks
would be needed to illustrate the large num bers.
2. C om pute m entally one half of a million, one fourth of a million, etc. to
to tell how m any fish Hugh T h om as is left with each tim e anim als
take part of his m agnificant catch.
3. M a ke a line graph showing how H ugh's catch of fish dim inishes as
m ore anim als steal his fish.
4. W rite a class tall tale. Brainstorm ideas using fractional parts of large
num bers to m entally com pute place value using zeros.
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THE POPCORN BOOK
by Tomie de Paola

SUMMARY:

The book gives the history of popcorn and also includes recipes for
making popcorn at home.

S T R A N D 7: E S T IM A T IO N A N D M E N T A L C O M P U T A T IO N

A C T IV IT IE S :

1. Fill a large closed container w ith about
two cups o f unpopped popcorn kernels.
Show students several sm aller containers
and have them estim ate how m any small
containers are needed to com pletely fill the
large container. Record the estim ations on
chart paper.

2. Have students fill small containers with
kernels from large container to check
their estimates.
Materials: unpopped popcorn
assortm ent of containers with
lids (pill bottles w ork fine)
one large ja r (about two cups)
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THE PURSE
by Kathy C aple

SUMMARY:
Kathy's sister convinces her to buy a
purse to replace the Band-Aid box she
presently uses. Kathy m isses the
clinking sound th at the m oney m ade in
th e box, so sh e earn s m oney to buy
another box of Band-Aids.

S T R A N D 7: E S T IM A T IO N A N D M E N T A L C O M P U T A T IO N

A C T IV IT IE S :
1. U se play coins to stack up pennies, dim es, nickles, quarters and
half dollars to th e height of a Band-Aid box. H ave students
estim ate how m any coins are needed for each stack. Record
estim ations and ch eck by counting coins. R ecord results of count.
C om pare estim ations and actual counts.
2. U se th e results from actual counts of th e coin stack s and have
students find value of each stack. U se several strategies such as
skip counting, repeated addition, and multiplication.
M aterials: Band-Aid boxes, play coins
3. U se catalogs to cut out item s along with their prices. E stim ate the
the cost of multiple item s by rounding to th e nearest dollar.
4. H ave students list w ay s they could earn m oney. H ave them
assign a value to each chore. H ave th em estim ate how long they
would have to w ork to earn ten dollars, tw enty dollars, etc.
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WHERE DOES OUR GARBAGE GO?
by Joan Bowden
illustrated by P at Paris

SUMMARY:
T h e book tells how
garbage is recycled.

S T R A N D 7: E S T IM A T IO N A N D M E N T A L C O M P U T A T IO N

A C T IV IT IE S :
1. S hare the story together and restate the fa ct th at every A m erican
throw s aw ay 1 4 0 0 pounds of garbage a year. Using calculators,
have students find out how m uch garbage they have thrown aw ay in
their lifetimes. Calculate age x pounds of garbage per year.
M aterials: calculators
2. R eview w hy plastic should be recycled and have students
estim ate how m any plastic utensils get thrown aw ay a t lunchtime
in the school cafeteria. Th ey will need a count of children buying
school lunch in a given day.
S e t up a recycling station in the lunchroom to collect plasticware
to recycle.
3. H ave students write letters to find out m ore information on recycling:
O ffice o f Solid W a s te
Environm ental Protection A gency
401 M S treet S W
W ashington, D .C . 2 0 4 6 0
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from the Ohio M odel C om petency-B ased M athem atics Program :

STRAND 8: DATA ANALYSIS AND PROBABILITY
Understanding of the processes of data collection, representation,
and interpretation is crucial in today's world. It is essential that students
develop the ability to summarize and analyze data, to draw inferences,
and to make accurate predictions and judgments based on that analysis.
Students should be given ample opportunities to examine real-world
situations. This strand provides an excellent opportunity for students to
become active participants in mathematics learning. The vast variety of
potential topics for investigation provides the opportunity for considering
a variety of interests and abilities, and thus makes the classroom a moti
vating and exciting place to be.
The study of data analysis should start in the early grades with the
comparison, classification, and organization of objects, then proceed to
the collection, organization, and representation of more abstract data
through the use of tables, charts, graphs, and maps. Finally, students
should learn to analyze the data, note trends, draw conclusions, and
make predictions.
It is essential that students understand how statistics can be manipu
lated, and recognize the potential uses and misuses of statistical infor
mation.
The availability of computing technology presents today’s students
with the ability to perform statistical computations and comparisons
which would have proved too unwieldy just a few short years ago.

Model Competency-Based Mathematics Program. Ohio
Department of Education, 1990, November, p. 101.
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THE 12 CIRCUS RINGS
by Seym our Chwast

SUMMARY:

The reader learns num bers from one to twelve by observing
clowns, acrobats, etc. against the backdrop o f a ringed circus.

S T R A N D 8: D A T A A N A L Y S IS A N D P R O B A B IL IT Y

A C T IV IT IE S :

1. Read the book aloud, then go back to look at each page carefully.
Have students use calculators to add up the circu s characters on
each page.
M aterials: calculators
2. Have students create pictographs in w hich a circus character
picture represents more than a single unit.
3. Predict w hat would happen if there are few er rings. Have students
w ork in groups and make charts o f circus rings and the num ber of
specific characters in each ring. Use the information in the back of
the book as a guide fo r making charts
10 leopards in 3 rings
1 ring
10 leopards
2 rings 20 leopards
3 rings 30 leopards
4. Make a class pie chart of favorite circus characters and display in
classroom. A fte r voting, have students w rite w hy they chose that
character.
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CHRISTMAS ON EXETER STREET
by Diana Hendry
illustrated by John Lawrence

SUMMARY:

Christm as becom es a fam ily affair as more and m ore relatives com e
to stay at the house on Exeter Street for the holiday.

S T R A N D 8: D A T A A N A L Y S IS A N D P R O B A B IL IT Y

A C T IV IT IE S :

1. Read the book to the students and collect
data on num ber o f aunts, uncles, friends
and strangers w ho cam e to the house on
Exeter Street. Make a bar graph o f the data.
2. Use calculators to total the num ber o f guests that
cam e fo r Christm as. Make a pie chart showing
each group o f guests (aunts, uncles, etc.).
M aterials: calculators
3. Estim ate the num ber o f guests that each room
would hold when all guests stayed for the night.
4. W rite another version o f the story using a different
holiday. Include mathematical information that
could be estimated.
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KNOTS ON A COUNTING ROPE
by Bill Martin Jr. and John Archam bault

SUMMARY:

A story about a Native Am erican boy
and his grandfather who tries to relate
to the boy about the story of his birth,
past events and challenges he has
already faced. A story that celebrates
an individual's efforts to overcom e a
physical challenge.

S T R A N D 8: D A T A A N A L Y S IS A N D P R O B A B IL IT Y

A C T IV IT IE S :

1. Make a group graph on a bulletin board. Keep data on num ber of
books read by constructing individual counting ropes. Make a knot
each tim e a book is read. Make sure each knot is the sam e interval
apart so that ropes form parallel lines when hung.
M aterials: rope or string
2. Collect data on titles of all personnel in building (ie. Mr., Mrs.,
Ms., Miss, Dr.). Make a graph like above. Create word
problem s from data on graph. Pair up students and have them
create additional word problem s from the data on graph.
3. W rite another version of the book by docum enting one's personal
challenges and how they were overcome. C onstruct a counting rope
to accom pany the story.
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THE MYSTERIOUS TADPOLE
by Steven Kellogg
SUMMARY:

Louis receives a tadpole for his birthday but soon discovers it's
more than he bargained for.
S T R A N D 8: D A T A A N A L Y S IS A N D P R O B A B IL IT Y
A C T IV IT IE S :

1. Read book aloud to the students and close book when you reach
page about the tadpole living in the kitchen sink. Invite students to
predict the probability of the tadpole outgrowing the sink. W h a t
m ight happen?

2. Begin w ith a tadpole m easuring one inch and chart sizes of
the tadpole if he doubles in size each m onth fo r one year.
W h a t type of container would be needed to hold the tadpole.
M aterials: calculators, chart paper
Use plastic frog counters
(or other counters), generate
probability questions.
* Use 1 red and 1 green
counter - w hat is the pro
bability of drawing a green frog?
* Use 1 red and 3 greens - w hat is the probability of drawing a
green frog?
* Use 1 red, 3 greens, 3 yellows - w hat is the probability of
drawing a red frog?
4. Have students use 1 red and 3 green counters. Repeat drawing
frogs fo r ten draws.
C hart results on graph paper. W h a t does chart indicate about
probability statistics.
M aterials: frog counters or sim ilar counters, graph paper
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THE STORY OF GEORGE WASHINGTON CARVER
by Eva Moore

SUMMARY:

An account of George W ashington Carver's life and the discoveries
and accom plishm ents of this scientist involving the peanut plant.

S T R A N D 8: D A T A A N A L Y S IS A N D P R O B A B IL IT Y

A C T IV IT IE S :

1. C onduct a taste te st among among several classes to decide
w hether students prefer cream y peanut butter or crunchy peanut
butter. Also find out how many students do not like peanut butter
at all. Create a pictograph to record all responses.
2. Use the above graph and derive word
problem s from the data created by
the taste tests. Students can also
create their own problem s w ith a
partner. Students can extend this
project by polling additional classes
and collecting additional data.
3. Fill a ja r w ith peanuts. Have
students estim ate the num ber
of peanuts in the jar. Record
estim ates and count to check
exact num ber o f peanuts.
M aterials: peanuts in shells
quart ja r (or larger)
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THE TRUE STORY
OF THE THREE LITTLE PIGS
by John S cieszka
illustrated by Lane Sm ith

SUMMARY:
T h e story of th e three pigs is
retold from th e witty viewpoint
of the wolf.

S T R A N D 8: D A T A A N A L Y S IS A N D P R O B A B IL IT Y
A C T IV IT IE S :
1. R ead th e story aloud to th e students. A fter discussing the book, read
the original version of th e three pigs. D raw a venn diagram to
com pare and contrast th e tw o stories.
M aterials: copy of T h e T h re e L ittle P ig s
2. T a ke a class poll to find out which story should be believed - the pigs*
or th e w o lfs version. M a ke a pictograph to record results.
3. D iscuss the three types of houses th e pigs built. Divide the class into
three groups. D esign n ew houses for the pigs and w rite how they will
keep th e w olf out. Find geom etric sh apes represented in th e houses.
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CH APTER V

SUM M AR Y, CO NCLUSIO NS,
AN D R EC O M M EN DATIO NS

Sum m ary

The purpose of this study w as to develop a handbook fo r teachers
containing children's literature to be integrated into second and third
grade m athem atics. This supported the National Standards set forth
by the National Council of Teachers of Mathematics.
The w riters accom plished this handbook by reviewing the current
NCTM Standards fo r teaching m athematics. The w riters reviewed
recognized journals in the areas o f m athem atics and language arts.
The w riters also established guidelines to review children's literature.
Lastly, the w riters reviewed sim ilar handbooks correlating whole
language with m athem atics. This handbook w as critiqued by a panel of
elementary teachers who were m em bers of the m athem atics and
language arts com m ittees. Teachers, both traditional and whole
language, also contributed their input.
The resulting handbook contained an introduction, letter to teachers,
table of contents, w hich showed the eight strands that the state of Ohio
used for its Com petency-Based M athem atics Program in conjunction
with the NCTM Standards. These strands are: (1) Patterns, Relations,
and Functions, (2) Problem-Solving Strategies, (3) Num bers and
Number Relations, (4) Geometry, (5) Algebra, (6) Measurement, (7)

Estimation and Mental Computation, and (8) Data Analysis and
Probability. Each strand contained at least five literature selections
with corresponding activities. Finally, a reference section listed the
literature used for each strand.

Conclusions

A fter com pleting this project, the w riters felt that this handbook
could be used to supplem ent m athem atics instruction in a second or
third grade classroom. Because of the nature of the activities, the
w riters also felt that teachers could use it with all students, regardless
of their ability levels. The w riters selected high interest picture books
not only to enhance all com ponents of the prim ary m athem atics
program, but to assist teachers in incorporating language arts into
mathematics.
Recom m endations

A s of th is w riting m ost 1995 children's literature selections were
unavailable for review. The w riters encourage teachers to periodically
update the handbook with current books pertaining to the NCTM
Standards.
The w riters feel that this handbook could also be used as research
tool if one wanted to conduct an independent study com paring different
methods o f teaching m athem atics. For instance, one m ight compare
the learning outcom es of students exposed to literature based
m athem atics versus students taught using a traditional textbook.
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